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(54) MANUFACTURING METHOD FOR SEMICONDUCTOR DEVICE AND SEMICONDUCTOR 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability in a 
semiconductor device having a field effect transistor of a 
source and drain structure of a shallow junction. 
SOLUTION: In lowering the resistance of a diffusion layer 9a 
for the source and drain of the shallow junction by 
selectively fusing and recrystallizing a part of an amorphous 
layer 10a, formed during ion implantation for forming the 
diffusion layer 9a for the source and drain, by laser beam 
irradiation, in order to prevent defects such as a short 
circuit at the superimposing part of a fusion area and a gate 
electrode, by forming a first gate side wall insulating film 8 
on the side face of the gate electrode and then performing 
the ion implantation, the amorphous layer 10a is not 
superimposed on the gate electrode and the amorphous 
layer 10a is fused and recrystallized without causing the 
short circuit defect. 
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ClS^Iil 2] iS^^il tBm(D^4<i^M(Di^i^:^;£|cfcl^Ts HitIB(d)Xg^. fliIlB¥#<*^*S 

?E^45%5±?^**^'^^'' '^^^^^•^^'^-<^'-*y^ MlB#^«:«|Rlcv-;?.fcj;t;KU^ 

H^iSmi *A^lia)a®$P53NcfciNTfiIB>f-K«:^IANP>gttLfcf4M(cmi 1^ 

^fl^figf *xs. (smmmmi^&m<D±m\zmLx\^—^-ifb^mmr^ztiz^^ mim^ 
[if *^i5] IS^£14lBacoi^i^^^:^M(7)Mit;^>^(cfca^r. MiB(b)xii^, mWtof^nm 

MsB>y-h«^^vX'5'<hLTMIB#^<*«l5l::MlBV-XfcJ:U*Kb-1'>ffl(7)ll£tfe/i<tf^I-a 

i^J^i'^Sf i^thl^^^^"' *'£^'S^ff^^^^^^-*^)0>^ii5fi1^1':i->a>#AXa. (d2) MB 

S'iiL'ii^.^H^y/^^^f^*^^®^^^'*^^^-^^^^ (f2)HfFlBm2 
I^B%KM^ff^l$^^fcif)07c^'f;f>CD^AXfI<!:^^^-r'?)C<t^f$|^<tr'54i#**:^^ 

a)#AX^, (d2)HlllBmil^B^BK)l<Di!!^$Tlf^yti^)<D^l^i^^:^>a>^AX|i,»:^:tL MIB 
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^^mi<DM^<r-hmMff$:|*lc/N-^-->/ft-^x|i^;^t--Sc<h^iHI^^-r^il^#<^^^ 

[ft^^i 9] tmm^ sumcD^mi^'^mcDmy^yD mztsi^x. mum-) omit, tju^-^^a^ 
Si^i'i'iff .f^J^lf Sf l^^*-^^^^ ^^^^^^ 

(cm^y-Hm^<D<|iJMlci^fiJt$;Kfc#JM3^^lii. (d) H^IHB¥^«:»lRICfcl^T. MIBy-ha 

Cit^224i|Sf ^22|Ba<^¥^<*^aicfcl,Nr. fIIB4^*^*S«5(cfcl^r. MIBV-Xfccfcl/K 

^^o. MsB'y-h«M<i:'>nj:<<tt.-§P7!)<¥®W(c«/d:^^5(=. MlBV-XfcJ:U:KU'r>fflO!)ffiSfe 
li«i:^-#mS(Dfi£g(li^iS(tfcC<t^flf^<t-r'5.##i*^ao -'--'fl ^asbx 

[iSJtIl25] IS^ll22lBt!c(D^#i*^aicfclNT, MBV-7.^«l;i;KU^>ffl(Dte^Jilc(i. BiT 
iBmi fIlie(D;a?$$$iJ^t-^fca6(D7c^;!)<^W*+LTlN^Ci^!^^t^-54i^i*^ao 

[If ^1126] if *II25lBm^D#^t^^^^alcfcL^r. mt^m^$Mm(D^^^vmr^tztb<D7bm 

^^S??^"^^ if*^22I^m(D##l*^alcfcl^T. BuiBv-xfca:i;KU'r>ffla>fi£tj[jiic(±.M 

^im^mm(Dm^^Tif^fzisb<D^^i^m<^m^Hxi^^zt^nmt-r^^mi!^mmo 

[If ^3128] Bmm27tmco^mi^mmiztsi^x. mum-i^mcomiM^Ti-f^tzibo^m^ 

-$)4i^f$:^ao 

[iff*ii29] tmm22tm(D^mwmmiziii^x. mtmim^i^mmit. ^^^^i:<i:^,-s|JA^>•J=l> 
[If ^1130] tmm29tm(D^mw'^m.izisi^x. mummmmm<D-mt. vuu^. 7;us- 

»*v';y-hl^rfe^C<!:^«f$^<!:-r^i|£#i*^ao 

[^^^3r\umm22umo^mi^'^mizni^x. mu^-mmit. ^mm^mr^zt^^^ 
[iS3jt^32] tmm3^^^m(D^mitmm.lzt6^^x. mt^^-hmmo^mmits tji^^-^m. ^ 

[If ^^34] lff^ii22lBma>iii#i*^a(cfclNT. MIBy-h$£litJll*. ^^bv'Jzi>JlJ:yjtg| 
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l^l*v'J>^-h)liT'fc^C<^^^#^<^■r'g>#«^*^fio 

(c)mt^f-\-mm(Dmmlzmm^nfzm^mmmmm. (amnm-immmmmmmizjim^ 
titzmzmmmmm. (emt^^mi^^mmzisi^x. mm'f-mmt-m^^mmzmu^j:'oiz 

mniz^i^x. muf-mmt^^mH^^oizmm^^. mmimit^titzmm^mr^m^^n 

(g)Mifi¥^<*g«iwfctNr. mtmiw^mmtm-mmmizn^^:^^^ mtm^jh^mtmn. 
^izmm^H^.i^'?izmf&^Hfzv-7.n^Uf i^-(>m(Dm2mmm. (hmuy-p^i6^w\^>( 
>m<om2tfh%Lm<Dmmuiztii^x. mu¥-mmf3^^T^JtixmmtsJti. mm^&mt^Htzmm 

[0001] 

m^^mh^>vx^^^-t^^mi^'^m<Dmityj}iis^i^^mi!^mmizmmLxmwmm\z^ 
•r^%<oxif>^o 

[0002] 

Vijt^(Dmmmm^!^mmmmmm^mf$.t^mm¥-mm^t0}m\-^:^i>y^^.i^izMos 

(Metal Oxide Semiconductor) Mmi^^mh^>vX^'(Jill^s ^ICMOSirBglB-T'S) (*X>r— U>y 

>itKt(cPg^(CiiL-::)Ofcy. ^iJ^I^P^Nm^-Cli. Ji^^^40nm-e->-ht£ta520fi/n-^fe-5 
(DlZ^L. }i#;^^^30nm|C25%;^<-r^«i:v-MStn;l*1300Q/n^2. 5fi&fC^-l?tLli-r^o 
±IB(*. i5'J^I#->v^b7^'^m(BFp(7)-i':i->;4 A^»D3ix;^;u:i^?^— 3keV(7)^^^raA«1 x 10 

^^yorn^-^(o^it\.tL.m^^t^o5o°cxh^tzm}^mmmmmm<0}^!^^^ooo°c^zis.ui^^ 

tzm'^commx^^t<.mmi^^ii^-mx)iAm^mm^i±xtm'^^^ijmmt^tzifxmn 

^5M^m(*%i:^#T*^^fl^o;ltl(*is^JD3i-r:^->?^A^lcaA/^^-r:f>A<^':^-^ 

/^v'$''J>y^^T^*J^a}^t^.^K^fl*J(c;iA«(D4^^^^^LA^Sl5rt(^^#L5tt<^^-S(^ 
xmmmmztt^xm<^x^m-rhtz6b. hu^itTEDitran sient enhanced diffusion : 

vx>h-x>/\>xK-7^:7a.-va>)<h^x$tL^800°C|iJtCDJ±$3^fl<]ig;aiftMST(7)tim^^ 
[0003]feB#rBm;SiftMS(c»oX^Mfjt;^m^ff$j3clMMH^fS;Nr-S¥}*<tLT>r:4->;'± 

miziy—*f-tfb^mmL. mm$Mi^^i&mfiit^-\i:^^}i=b^i^tixi^^o zio^mz-Di^xit. m 
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[0004] 

(om^mscmiz^-ox. &m^mmi-^ztu<^mmm<D^^m^mz}um. }^mt^it^:itii)< 

*PbtlTfc^y,;-S*gjb$nfcf|l|lcT'(D^$$!|^:^^:?l7li;1ii$:^ 
2ffi!t^CDjyi!llSl^tiS^b;^ST'^I^$ti>g)fc<S^.±lB$eff^^^^|:^(7)^-V 

tS^5Jtt:XT,^J^I*P*Nm^T'(*tt^;Sii^*<20nmi:^IC;^f^^^bLT*v-hSfet^300Q/' 
□ ^feB#PBlU;S^*ail;i(ci:b-<Tl /SiaTfc^gM^^Ctt-C^-So j§iill^bA<^TJ:f*5;K'J»:AN-DfHg 

[ooo6]rtdit>ib. ^mmit$mi}<^-mmm^if\-Lx^-hmmtmmLxi^^mytxit. 
^^ycoi^Titiy—^f-tftrnm^i^oym^uvmiz^^j. ^^mm^mi-^ztt<pimxh^*<. u 

-1f-ai;b(7)ie^iftfc^<fctX^M<7)iiS0#'^^b^(c<fcyRB|^|fe<4^cDs^^®fflA<MA^)T^^^ 

[0009] 

l^M^M'^r^tztbO^$k}^mizisi^xm7r^^^^mMOo-fb.itmmfd:t<^^ 
BM-rHit.^X0tiS^)X^^o 

[0010]^4^t5*.. *^BJfi, m^^^h^>vX^COV-XfcJ:l;KU'f>fIl|^(ZfcL^r. -^CDM 
^mh7>vXi$i(D>tr-hm*SA>t,gittfcfIl|lc^l^al«<b^1^yt^.-^(Dl^aK^b^i^ 

[001 1 ]^^r. ^;^B^(i. y-x^^wiy^iymoijhmmommiz^i^x. m^^m^mm^yt^^^ 
mm^u^mT^mtt. wizit^m^h>(onmmtiz^^^^^m^mi^^jint:m-r 

[0012] 

[i|BJ(7)^J6(Dff^S]iaT(DlimO)ff$S(CfcLNT(*Ml:±^(Djg5*^A<fc-5)i:#(i,|ftlS(Di2^^^ 
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ft 

[001 5]i5]^iic, i;xTcomm(Dmm\z^sl^x. mf$.wmm0m^. itmmmmiznjSLr^t^it. 

Insulator Semiconductor Field Effect Transistor) ^MISirBSL. p5^-V:t-;UM(DMIS-FETipMIS«!: 
I^L. n5^A'^^;U^(DMIS-FET^nMIS<!:IB§-ro MOS-FETIi. ^0)>r— h$fei^MA<v'Jl]>^ 

[ooi8]JiAT.>^^Bja)iiste(7)ff$S$lil®ics-3aNri$$ffl(cijiBj-r^„ 

■t^^tizh^, ^^)mi^mizit'<7t:y)ixim(Dmt&WLiz^^m'^^^(Dm:k^i^<ztu<. mm 
^m.(Dmityj}i^m_-\'-msiz^f'mBMr^o 

f o mi^^JcfcdlC. ^J^f**®;^i4(100). n^®i2. iIS20cm|iJt<DmsfSgB^BV'jzi>(Si) 

flS 1^ I J $ J 2 1 n /P- ( ?^ 9* ^ 

:;^m4mi^^6t(o^m^m±r%>mm^mLxi^^o ^tz. mwrne^^ui^^jziiymitmyit. 
L^-^:^^±tmmm^m=Fmy^'^ymm^mi^x^i^-^>^^^ 

[0022]5>J(C. 0'J^(^^1^8nnnfi^(7)i>■JI3>^^blli^^®|CJti»LT7!)^t>. ^<Di>'J=3>^'(b«IA< 
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12f ® 9"'^^^^'-*'^'^^b^bH/S (Amorphous ; ^^H^HM^fclimH^B^aKg) 1 Oai^m 

iiffi||JAvb^-hJ^(C3fiO<;^[S] (Il2fcJ:l>*ll3 

A|JlJh-7X<7<l:LT,±tBV-XfccfeaJKU'f'>ffl(7)fiA^Ji9a^ft$i$^-5fc46CD^^ 

[00241MIC. jitemi ^-mmmumaommit. ^^^^ixiz^^t^^nm-ioao^^-^mm 

^UJ:-5»f®ia^;!)N^^^>aA(Zc^:>Sl^alKBlOa(iw1il^;^[fij(cS:ft-'5vx<7fIlt(>:f- 
ffi'J)<i:^f«lte*<yj:b(*2SiJfelT. Sfetjl 5%^Jt-e&-SCi:7!)^^J0JLyc„ 0"J^(iBF2'l':i->aArcJ:>5p* 

m^^< ±n^mmimm<^mtm^)^-[^mmmzmi&^it^^z>izi&^r^^ -^^^^.tic^ 

m<Di&}^X\ ^J;L(i45nmil(Dvi;rj>^^bjiil 1 ^±®(Cit»^-So mi^X. i5lJ^fi*XeCI:^*XU- 
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*^'£?^'^^''^^^^*^^P^^^''^^>•^*'^^tftll12a<D^ll:^(pIi2I7b^*yli 

[0026]±IB|^B^K^10a(D^^jitRfi<j(c. 7!)no. l8rBlWlC;ti!ll-r'5^;^<!:Lr. :*:||]!JgCDff$Sl 

^nit^-\^xti^i^o[y—^—^wMmmm.^mmit^9ikm\tmi^ui^o 

[0028]C<Z>U— »f-pfeRB|t(i^ Jl^^ ^J^(**4mmnii^^fc(*0. 4mm x 200mml|<!:g^fig 

iAmm(Dml^mmitm\z^m^i[lxmm^'^ivLx^^[z1jk\hf^w^^^^ 

(D^^B^aMm OaCO^^;^^g^b. ;S14ib«^#-ellJt-r'5o 

~>Jax-r^o S±ll(DvU=j>^^bl!i7(i. mM(cJ;y*^ll^§L-C^,aL^o #<*M6<D^^*4<tLT. T 
^^5-':7All^ffll^<5,gE&li. iy-'^-^i.Omm^mz^.L.X. <5iJ^(i308nm^/r(*248nm(D 

[0031 *^Ste(Dff^Sl \zni^X\t. S±ll(7)v';=l>^{b)!l7a>M^^45nmff Jt^tL. ± 

IE^®fitaMmit<7)>b-*— hm®^;4APfiihv;^'^<!:-r-S>-f;ih>;iAa>^,:^®lc45nm^jg<D 
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iz. m?Lit60nmm<Di^')^>mtm^±mizmmLfzik. c:n^s:^'f4K^'rx.v^><7*iCc*:oTx 

ll$fei^te8(;>«iJil(zm2>r-h{3iJi|$fei^ll(m2tJM$feiikM) 1 3^ii«?M(Cj^figLfco ZO^B^ 
y . •^J:^(^BF2^;iAM3 x 1 Vcm^lfJt. ^]DJix;^;^^— 1 5keV^Jt(7)|^#T?-r:i->aA-r'5 

95o»c. 1 no^mmmummm^mLx. ^x-^yt-xoy^i^it^mLtz: 

T'l^*L.m(^'F-rci;3lc. vg=l>^aig|ll3^i^Rfi<J^zzl/\';^hi^Ui^--<K(CoSix)^A^b^^^ 
-<hMl4a. -lAh^mm-r^o ccDtfeSckU. #'J;^l**800°C(cfc(t'5)^B#PBllft^iftS(c^yvg-9--rKM 
VS' 4b<7)<SJg|ji:^b^JfeLfco ^(D^, CD±®±Htl®(C. <5lJ^(^llL^v'J3>^'lbM^CVD 

?.T-!-x "^5*^^^=^- ■?-<Z)*®^*IIM6<J^b^MWJt(CMPChemical Mechanical Polishing) ;4lZ 

^^)^mit-r^zt\zM. msiz^.i-^oiz. mmm^ s^mm-t^o 
ioo34^:^i^x.mmm^5(Dmm$mizw-mmmM^0mn^6^yyi-h')y^^y^t$.mtsj:w 

fM^M^mmm^xyiy^vxfmmiz^^mmLtz^. ^a>±iz. m?Lit^><fy^^>m(oj:5 

ni6f^(omzm^j:viz^ 't(Dmm^mm^cMP}^miz^'DxmmT^ztiz^'')zf^</i7^iim 
r\o±t&mit^^>mit. ±m^i^^m(Dt!Kmmm^tLxa>mm^mi-^o'^><f:!^ir>mit ± 

''^S^^i^-^-^^^^~f''^'^^^^^i^i&^^^Mmz:^ti^ (D^U^zM^^xM^m^ 
'mf^tfdi^^olz^tiXl^^o 

[0035]±Ifi^itX^^i^r^3g$;h,yc;$:|liffi<DmSllzSoX>^f-h:S60nm(DpMISQp(DV- 

X. :^mmmmMz^Hit. msLizmm-^it^^mg^mtijmiM^Htzo 

[0036]±|B<7)}g^*#ttQfe#ICj:yffi;TSmJElV<D^<^(CfcLxT.^J^(*60nm(7)y-hS^W-r 
L°5^^y'.°^^^^^^^^'^^^^^^-*^^^^^'-«'^<PMISQplCfclxr(*.^^^ 
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•-■^^ V-Xfccfcl/KU-OfflCOjjS^JlQa. 9a^;^m^rtr^1g$:^[Rl(C(5(^^Je-Cfi3T®JBff^^*(Dit 
;£ ^ f 1 fft f -?) c i: t!)^ # -5 o 

^oo39}imm(omm2):^mmmmzlz^sl^x^t.v-7.ts^Wly-(:ym(D^l^mnm^mmL 
^I'^mQ-^migm^mi^xmBMr^o 

ioo4o]m--mizit.:^mm<Dmm2(D^mi^mm(omykJim^iztsif^m^mmm^7FLx 
t^^o -^r. Mumz^-^mmmmmmixmBMLfz(Dtmu(oj:m^mzWi. mtmmmm^ 
x*mB^Lfz[y—*f-%mmmm^m-rztu<. mizfiki-^^iz. y-h®^ff^^ffl<D^$gB^BvU3 
:^m4^^um'^'r-mmmmm80mmlzm2^-mmi^mm^ s^m^m^xmrnLt'Otm 
^icj^fijt-r^o ^^L^T. m^m^vmmLtzotmmiz. mpntBF2^^yty)i.x-r^ztizj:ij^ M 

V-Xfccfcl;K^-f>ffla);^l^iJ£^M9b. 9b^ff$/?gt-^'r;*->;±A(cJ:y|^^MJi(m2|^B^H®) 
10b7&Wc(Cff^/?Jc^n^o COg^B^MUlObl*. V-Xfc.fcUJKU-OffltDj^LN^tftjiga. 9a(7)a 

[0041 ];:J;l^T^ MriJC^^cfcaiC. ^J^(i*KrF^*XU-Hf-^SlCj:y •^5248nm. /N'^UX^fil 

mi2lCfcLNT(i. U-tF-pfe,^|*IC$^^^fSiiMC7)^iiJ^#-r^±fBv'Jrj>^^bMl I^J^figL 
-tSBU— y^-Tfefisi^icjryi^BSagjf 10a. 1 0bli^FalStjlcj^ifeLtc^. l?iiSa"fbL. pi2 

(o^m^^-^tymmmm^^^oymi^ti^Hxi^^o -ruih-^, ^mmmx*^m^<D7\^<?m(B) 

It. m^ltmm$mX5 x ^ 0^°Xcm^mi^(Di^-mmztj:^z:t<W^^L'eO)T^XO>y-7.iS 
^Wiy^^momi^pmOifLmmOa. 9a. V— XfccfcU>V>r:xffl(D,m^pi2a>i!£tfeJl9b. 9b<D^ 

^mifm'7^'ffiit.jLmi^-^-^miiiJLm'^izisi^xt^tmtii)<^ib^^ 
i'tz^t^'^^'^7jsL.'^t5yji^iz^LxmM^^m^^(Dy—yi.ts^wiy>(:ym(Opmotih^ 
2bmm^:h.fzo$^^Bmm-}0a. ^ob(■rti:t>■fb.mm.m^2a. ^2b)<D^w^(Dmy^\^J^:mlt^— 
mmmo^rm^aiy'j^^m^a^T^^xmt^ztitm^^tzo -r^ttp**. :^mmmm2{z^i^x 

^sySK^IOa. 10b(-r^»:t?*».fiAtJfIi12a. 1 2b)<7)>r-h«MfiiJM(*. >tf-h«:^J^Jtffl(7) 

^i^B^BV';rl>flg4(7)JM^^h>m^(D«$f£(t|inTt^^o^-if-pfeRB|^(cJ;-5,v-Xfcc):W 
-r>ffl(Dt/A^®9a. 9b(7);St4^b5aS$D6L/c^, ^1 2IC;^-r<*:^IC. HtriBHiS^Jl <i:l^^(Z. v'J 

-t^-^Kpi4a. i4bi:$fei^)!ii5, moi6isj:u^y^</M^r^mLx^mi!^mm^mitLfz.:^mm 

<Dmm2iziSl^Xlt. vg-9->rKMl4a, 14b<!:LT, <5iJ^J*5^^>v'J-9--rKlii(5^^^ii'!7A31^bM) 
"^mmLfzo ::a)v';+>--rKMl4a, 14bf*. ^J;^(i*30nmmJla)^^>(Ti)^X/\°«v^'J>yiCd:y 

misi(D±s±®iwJt«L. 65o°c. Go^ixomi^xmrnnmnxiiam-t^ztiz^i'). 
m±izm^mzi\$^mLfz'^. ^^!t(D^^>m'^mmit7myK'^^t^jiy^><f}^x^^u "to 

■^•a)^SJ&fit'(b<7>fci^(7>^^SI^. ^J^i*900°c. 1 f>(Z)^<^-c?Jj5-rc<t-e}^^Lf-„ f-f-*L. 
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'ba^-^^i^^^^^^ *•^^^='-'^•^(Zr). /\:7-rt7A(Hf). M°^vr^A(Pr)fcJ;U:^>^>(|_a)||a>M 




m^5.mnn^isy^^(Dr,mmm^^^x.mi4iz^.t^5iz.pMisQp^^ 
^Lx:^mmpmm3izj,Hit. ^^ji^f-\^mmnit^mr^Mis^mm^^ztiz^i) ±ka)^ 
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iztsi^xit. stsi izjE(omi±^maL. pnmmmmzu^z:t<mmLtzo -r^ct?*,. :*:ii«g(Dm 
B(DMisit.mmmm^tzitojij[^mmi)<mmzitM<D-mm{tizMm^Hxmi'^T^^'?izu 
oTl^'So :$^mm(Dmm3v\tpMlSQplz'Dl^xumLfzf)<. mmm^^izLxmrnzmi^rHitn 

^z^m^ izmu-t^mmtiEcomK'^BmrM^iK ^tz. :$imm(orm3iz^^it. stsi 
(opmimiz'^jLjuumm^MmiiiT. mizo^ji^$Mmti^5)^mmL. z<D^JLMm::tiznMi 

Ss ^fcttpMIS^^^^gfit-r-i). l^tPf^-SffiMi^MISCCMIS (Complementary MIS)<!:|B-r'S>)^^ 

T^^^^i^^mt^Blzm^X^^oCms{z^i^x=t^'^:j^ji^$Rm::tlzy—:^m^izt(iLXiE^ 

tzitn<ommmitL{±tE'ynLj\.mm^mmizmu-t^cLtiz^^):$imma>mm3iz^f'mm^^ 
tzCMis(Dmmf±m^pfTmmizisL^-t^zt^<x^^^ 

[oo48]^fc. mmKmomm^mmr^mo^mtLx^^mormsiz^i^xit. Tfus.-^^A 
(Dmwmi)^ihtd:^¥-mm(DitMiz7t^'ym(B)f}mmmiz^im^ixtziy'j^^^ 

LtzmmmtupMis^mmmi^Lfzo z(omf$.(DpMisa>mitiz^i^xit. o—i'-iftmmizieit^ 
^—i^mmmoiiumm±(Dmj^i3^i^n--'tfmiB)^muLfziy*jzj:y(s\)xmit^^> 
<f^-r>{w)(Dmmmmit(D±izmtmmmm^mtmmiziy*jzi:yMitm5yT)i5.-'^A(A 
\)m^i^tj:^m{^m6yi^')zi>mitm7t)^i^tj:^^-[^ummmm^mzmmu iy—*f-i^mm 
iz±ti'T-hmmmmm^m^mizm^Lfzo ±U(D7t^om(B)^iia<oiy'jz3:y(s\)ymit 

mmx^^). ANo. mit^^>(™)^ifrLfzi^^)ri>(sdmt^y</xj->(\N)mm(Dm-^^jtiz 

x±mLm^^fzztf3<7jkm^^. f-mm(Dis.mmti)mmt^Htzo ±u<Dmmf—hmmm7t 
iztsi^xit. ^mmtLx^><f7.^>(\N)m'^mi^tzi3^. •$'><7*x-T>(w)M(D^-tt5y(c. ^ij^ii^^ 

^>(Ti). ^•:y>r;U(Ni). ^>^i;U(Ta), ^'J^7'>(Mo). =l/<;UK(Co), v;U3:^'^A(Zr)^/cli 

t^i^izit±mm(D^iz^^^-mmm7k^mi\'f-mmt^E.m'^o>v-xis^WLy^>m 
'^^mt^Mist)<mmx^^o ^tz. ^mmiz^^^-mm^mi^x^E,m^<Dmmxy-xts<^ 
i^hiy^>m<owimm^mmx^^(ox^-miKoi&mit.iy*j^:y^-Hztsi^xmmtt^^ 
mmm^mi&mz^if^^^itiz&'^<m^^-[^mm.a>is.TmwL-^tzit¥-mmi3^i^<D^m 
mcommm^comim. mmmMisizfsn^mmm^m^mizMm-r^ztf)<x^^o chiz^^j 

10050^ imm<Dmm4):$imm(Dmm4iz^i\x It. i^—*f—%mmiskmizj:i')^—i^mmii)m^ 
r^a>^mu^tzitm±r-<<. »t5i ±izm.m^titzm^<D^mm^it'Lxmmmz$%^mm^ 
mmL^^miti-^yDmiz-Di^xmBM-t^o 

[0051 ]Mi5fccku:.ii6i*. :^mm(Dmm4<D^mi^mm(Dm^Jim^izfs\f^w^mmmx 
fci>o*-r>iii5ic:^-rcfc3i3, ^-\-mmmf$.m(D^^^^Biy*j=i>m4^^<^-->^^-t^o :$^mm 
mm^xit. MiBLfcv'j=i>^^b)ii5. mi^m6^mmitriz^f^^miy')=iiym4(Dmi^m^^<^ 

RE. lElClil^B^KIi 1 0b^ #t;V— Xfc<fct;hV-r>ffl<Dm^gi?$;!^<$tJ60nm<Z)giit^p^a>*£tj^M 
9b. QbCDfl^m^HifiLfCo 

[0052];j^C%r% Ml6|C5^-r cfc^l::. SIRI ^J^(#400°C<Dig;ST?2nmJl^Jt<35v 

*)=i>mitm22. mi^^^> (rom (^fzit^>^^x^> (w) m) ts^ismit^^> am m<ommm 
i^m23^it^%nf^mi(cvD}i)iz^^jTy5t^i^m^xmm-t^o iy'j^>mitm22it. mmmi:^ 
m23ti^*jz3>t^mmimt^<D^m±Lsmmmi^m23tiy*)zi:yt(Dmiziyv-*^^mtm 
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(j>^mz^y')ms^izm^m^mz^m(r>^-^m\z\i.7Lxtm-t^o cnicjcy. ^m<D^^(r> 
'f-\^w^(j>t\^-:y<-f\\.^m^m(j^^=yfm.^wMiik^nu-^iz\%^ 

mit^^ly (TiN) |ji-^M^b^>^*Xi^> (WN) m^fzltmit^>'5l)l (TaN)M(iiRiE^14|-gtL. i> 

';=3>(Si)jiicD(S!li^<fcy4,;t<. a^-d, \fiUft:hi)<:k^i^fziib^ Tife<D^^^SPiOa. lObcDj^ilic: 

30^mit.±mLfz^n{zmm^^rm^^w^mxh^om^it±tmmmi^m23iztsi^x. 

xt^iK ^bic. 5^'$'>(Ti))!icont:.y(c. iy'j^>is\)m^mmmwmz3(om.±mizmmLx=t 
m^iffLxmmWim^(oy-:^ts.^w\^^-^mm<Dt^^mm\zB^i^Jtis 't(D$mmmt:mm^ 

±m^iimLfzmz±u[^—^-j^mmmm^mLxtBii\ 
ioo53iiz(o,^otd:\^--^-t/tmmmm(D'^.mmmi^m23is^xjiiy'jz3:y^^ 
^^Uz'^.mmmmmm-} , a^ti^^ic. v'j-tt-^KMi4a. ^4b.^^&m^m^5.m^^ei$^xJiy 

23TRB|t7feA<I!Rl|K^tl^tCDT-fctlf^m<s Xecl(;^:a308nm) , KrF(;^:g248nm)l|(0J:5^^ 

[0055]>^^Jte<Dff^S4(Cj;;K(^ . U— 9^-3t^ltlCcfey Wg#i*;)ll23$iP|ftL. «li#<*lii23 
^:n'Lfri?ife#lcJ:^rBlJi^jnift|-j;yTtl!j(7)|^^Kg10a. 1 0bO)^!!!. jSlt^b^ff ac<i:fzJ;iA 
>r-K®M<DM°>$i->HH;|x<DjqitlJ^fcl*R^it<tJ4j-Anf^(7)i353t<t^IlI^ ^/c. ^llSg 

<7>ff^S4(c«*;;h,(i. mmm<Df—hmm(Dijujnztsi\x. m^mmmm^mi^^'M^wfj^tjiKtdi^o 

X\ 1]DJ:mm^^mt\^±^^zti3<x^fzo 

[0056] i^mmm5):^mmcomm5iz^i^xit. cMisiH]i^$wr-5#«<*iiS(c:$:#B^*ii 

CoO57]MlZfccfcU*ai8(*.:$:||S(gCDff^^50^#<*^tt<DMitXMi4j|cfcNt§^g|ierS^ 
'S^giMi|!^2(D^f^i^fe.S|g;lJtP^ffla>nfc^J;U:p^ffi^-r7^>^7)ii#5;aA<t?I^SIi*LM 

<^i^mmE.mmm-(:t>?ixt7^mtmmm^m'^(D^mzj:imLfzommiz^f'jnmmmmi$. 
izn'^jLji.f^i^^if^mLx=b&i^o mi^x. mimm(omm^mtmm^z. &m (D±m±iz'^—h 

^Bm3^mf^Lfzm.&m(o±m±±mlz.m^ltm.^^oonmnf^(D^m^^yt)zl:ym^WLm 

(P)f ^;h.-millR6*jlc;t;lJtr'-r;t->;±ALfc„ ^O^. i5>J;^(#ii[$45nmSJt<Di^';=i>ig-(bM 
(lil;i^-a-r)^StRi (7)±®±fcJtllLf-^, C(7)i/'jzj>^^bllifcj:tj:TMa)^ligB^i^U=j>M^/^ 

^— ->'i^t-'?)C«!:ICj;y. pMIS(7)<7-*— hffi^i4afc^cfcU^nMIS(D'tf— hmi?l4b^}f^fieLtCo 
C0058]:;^^l^r^■|5lJ^I^8nmJl(7)v'JI]>^^bflI^i^S(cJt»LT;!)^^>>f-hmM4a. 4b(7)fiiJilSP 

icii«fi<jic^g-r'§)r<!:<M:^i4x.y^>':f ^jgL. mi y-h«ijii$feiitM8^ff$fijcLyco mi^x. c 

omi y-hil!lllffe^)^8<!:y-hmM4a. 4b^-l';f>;:iAiajhTX^<!:LTpMISJ^fiE^Jieicli, 
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m)9c, 9cf)<mmtstitzo nMlsm(Dnm<Dt&m.m9cts,i:zJ^$mmm^oc<Dw^m.iz'D^^xlt. pmi 
s(Dpm(DW:.^m9a^^w^^Bmm^oatmmiztj:':>xi^^oi-tjit>ib.$^mmm^ocit.'^-hm 
m4b(D^m^ibmH. u^m9citf-Y'mmbtf-mmm(o^imU^t^mti:'oxi^^„ zzv 
i&mm<Dt&mm9a. 9cco&x^mm':Bmit.m?nm'i ^ ^o^^y^crr^^Mmv^^o 

[0059];^lNT\ i5«J^(i*j5$60nm<7>vU=J>^^bi!i^St5l <D±®^®lcJt«Lfc^. M:^14K^ 
-rx-:;5^>>7*^JiSLry"-hm^si4a, 4b^3 cfcl/m >:f-h{|lJ||$fei^M8(7)filJ||(Cil^Mlcm2>r— h 
ffliJil$6iitfli13$Jf0i?itLfcoi^l^r. ±HEm2>f-htJil$mili13fc<J:Uty-hm^4a. 4b^>f:4-> 
;±ARiJl:TX'^<i:LT, pMISJf^i?)c^Il|Elc(i. <5iJ^li*ijniix;^;u4^-^1 5keV. aAi^Sx 10^5 

i'lt^'^'^f '^'^^'^^^^^'*''^'t:^(As)'f':i->^#/7iltR6t]|C;±ALfro :i(D-(7t-ly)tAlz^m 

10d$^t;V-XfcJ;^>•K^^>ffl(7);m^nM(Di^£f^(^(m2^?£tfeJi)9d, 9dA^'BJ^jc^tL^o 
[0060];;^tNT\ Hfllfi^]!ite(7)ff$g|4.i:l^ltilc, StSl (DzE®±lC. v'>l=i>^<bj|l22fcJ:i>»liM 
<*M23^TllA^i^>Ili(cii^iLfc^^. H(IlBIIJfe(7)}f$S2~4i:|5l:R||c. <D^ffifcJ«tLTU—tF 

~.^*t^^ir^-°^^^~'^~^^^'^'-'=^''^^^«^«K^''o^- 10b. 10c. ^od^t.m^mm<omm 
iSr^<Dtfmm (ii2Mii!c) 1 2di3mm:^^^o nm^tfhnm^zc, 1 2dtt. ^m^A<M4~^/£it-cs 

:^mz^H^Hpm(DU^m 1 2a. 1 2b<!:|Hl^a)^i{5e!^^^^<!:^j:i,„ CCD cfcdl^LTpMlSQpfc J:tf: 

i^^^l^if'^tf " v'Ja>^^kM22*5<*:U:Wli«i4:Bi23$S^a<l[C^5feLtc^. MIBHigO) 
J^Sl irl^^lc. S<Ki (0±m±lzmmm^ s^lt^L^^. $fe^llii somMcDiiSlc^ln 1 6a 1 

smm(Dmm-\tmmiz. moA 6a. i ebi^ic^i^in^Si^jAj^. ^^i^-r^fi^^^y 1 7afcj:u:iBi^i 

7b$ff^Jtjr^oC(DJ:9lcLr^llSSa)ff^S5(Z)4^^f*^«^^3g^-5>„ 

i006'\^^(DJ:'^tj::$:mm<01^m5lZ^Hlts <f-h:S60nm(7)nMISQn<DV-XfcJ:i;KU-f>ffi 
(D;1l^fi£tjjli9c. 9c0m^;^^l*. 0"J^(#$tj2Onm. v-hjgfixli. ■^J^li'l OOW/D^Jgr-fe 
y . pMISQp(^V-X^J.felj:KU'f >ffla>;^Ujj£^li9a. 9a(Dj$^jS^(i. ^J^(i-$t)20nm. ix-h 

^I7L7c60nm(7)>f— h5^^r'SnMIS|Zj;-i)^A'^>;Ui|iaimm^fcyC0V— Xfec^U^KU^ 
5iEl(*. ^J^IrfO. 65mA/'mm, y-hffil±;()<OVlCfclt^jl;^S;j^tt. m^ltB. 2 x iQ-^A/mm 
T?»of=0>IC^Ls *^]!i£a)ff$S5|Ccfe^|H)-^^;4(DnMISQn(CJ;-5>5^-^:^;^l|Ii1 mm^f-ycDV— 
T^tS^Wly^Ommmt. 0IJ^IiO. 8mA/mm«l:2iljm±a)3J#<!:. y-Hmi±3{)<OV(Cfclt-5;li 
^J^(*5. 6 X 1 0-'OA/mm(!:jS;l;S<b7i)<^Rjj^*l. t^-D^ SI«Efi<D>y-hSttc#14*, 

/J^^<^^yM^c0$ffl>f-hffi♦ifi(DMIst.JE^fclftf^T-5c<i:A<fitlg^t^^o 

[0062] (mt^0mmQ)^mm<Dmm6izisi^x\t. mso^^^^ji^om^^Tif^yDHo-m^ 

C0063]Ml9fc^cfcU^M20(*.:3f:||]66(^ff^S6O¥#*|:^a<Dg!3tXfiit3(cfclt-5^$P 

-mmmmmammomz^ 0'm^Biy*j^>m4^)ixm±-7x<?tLx^ m^it-yvitTt-^'^m 

(BF2)i^aAS2x lo'Vcm^ ^]□ilx:^;^:^-^1 keV(7>l^#r'-<;f>;^A-r'5C:tlCj;y , 0^ 

Mm(Dmf$,^wt>ui^tmmwimmx\ t-^-D. ^;^m-&<Dv-xfcj;i;KU'r>ffl(7)pi2a>^tfeM2 

4. 24^atgl |cSiJ3tff$i?)cLfcw<»:-efc'g)„ MtBLytl|]!i£(7>J^II1 '-5lc^Jl^T(^. y-hm«ia>«fl® 
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It. ¥—i-m^\z^nmp\m-^tir. m.mmji(ommtLXMis(Dxm^it^mmi-^f&M^& 
-So ^::t% :$^mma)mmeizisi^xit. m^'f—hmmmmmsmmmiz. hmm-r^i-vaE 

Lri*. 0iJ;^li*^^>(Ti). ^>'$i;U(Ta). v;i.=3-0A(Zr). M7?-OA(Hf). /^°^v'^A(Pr)*^ 

i*^>i$'> (La) (omitm^fzitmitm&u^itiy^j^-hmxh'oxt&i^ 

liic, i^rBS]iioa^^trii£iii]i9a(7)ff^fi)6Xfi. m2^—hmmmmm^3(oi\mjim. i^b^kji 

1 0b$-#t;Jl£^ll9b<Dff$fiJtXfI. vUzi>^^biii22(7)ff$fi)tXfifccfci;ii®#<*M23(Dff^J?EX|i 

i^^aMPioa. ^ob^mm.n^^BitLxm20lZ7jk■t.kolzmm.m^2a, ^zb^mm-r^omi^x. 
ti!ummmm4tmm(Dj:m'^mx:^mm(Dmm6<DpMisQp^m-r^^mi^'^m.'^m^Lf'o 

l0066}Z(DJ^Olz:$:mm(Dmme<DpmSQplzfSi^Xlt.¥-[^mmiimm(D^m^Biy')::ily4<0 

tmUtmtd:^^'?\z&Wi'\(o±m\zy-xts^rj\-^Ly-(:ym(Dmmi'^<Dmmm24, z^tmi&^id 

TL^-5)„ C(Dfil;ifell24li. b-tF-3tSB|^(Z^^;-ti!ll^b(CjttLTf*<5IP,^^L4%>;!)^;'§i!l-fb(Cd;y 
}^fi)c$tttclfr®$gff$t»tCDit;lS53^^^=&-r^V-XfccfcU>V-r>ffl(^*£tfeJi12a<tf^V^^^^ 

<i:r>*KU-i'>ffl(7)ij£tfeM24. 24(7)#AlclBLr(*-<7j->;±Alfe<^(7)IS^^«Ji^bLJtj:lt;Kl^fi^ 
;1g$(Z)lii)D(cJ:yr^ffiEfil(Dy-h^tt5#14;!)<^ib-r^(D-e;SS^^-r'5o ^fc. Eglffl^i^iitlli 

fc«fcU>V'f>ffl<Dfi£tftJi24. 24(DJ^J?fe<!:, E^m¥$fe^)ii(c<i:^||1 >f-htJil$feiiiM8(DJ^J?Jt 
I*. ^^\zmM-t^iZ^m\t.i3i<. '|5rtiA>-:^rtpMlSQp(7);^m3iEt!)f^s -rJift:)*), itjIK-f^^pT 
tg(c-^'5>z«l:A<-e^-g)o 

iooeQum:mmmi):^mmmmi\ziii^x[t.^%^Bnm<o^^(Dmmi5^(o-m^m^A^ 

[00691M21 1*. :^mm<Dwmim'^^\^^m.<D^m.Jin^\zm-f^^nm^mxthho :^mm 
mmi\t. w\wmmmmexmfi^Lfz<Dtm^wi\:,xhhoW6-^<r>\t. iy—^—%mM\z^^) 

tg.i^m^^m^m.x^zi-:y^K-t^:it\zMW^fiSiUzo z.z.x\t. ^^\zt^^^m.m(n>'^^^¥)i^-^-^ 

^LTl^'5o*^*6<](C(*|^B^Kii10a(i.^J;^(^>*;^V-OA(Ge)'r;i->^^I□iix:^>^i^— ^5ke 
V. ;±A»^1 X 10^ Vcm2(D^#t?SlSl \Z^Xr ^:it\zM^^mi.fzo LA^^^. ^J-^^^XS 
h^^>ffl^D;^l^pM(7)}^£tft^9a, 9a(7)M(*. ^J^I**7n't7m(B)^JPiix^.;U^-^500V. 

Afi^l >< l0'Vcrn2r'S|g1jcJiA-r^Z,»:lc<i:y}^fiELfcoCtilcj:yii^(i|^^K-fbA«Md6Jti: 
t^7t^•t7^(B)'r^>;±AP(CfcL^T^>|^H^ali10a^^^^J^et-^C<^A<T~^fco±iB<f;^^-0 
>(D;iAX|i(i. v-Xfc<fca:K^'r>ffl(7);^t^fi£ifeJl9a^Dff^fi£^Dfc^6^D>r:t->;±Ax|i^D^^^ 
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ioo7o^:$:mm<omm7\z^isxk.7tsomiB)(D^:t>}ixiz^sL'DX{mfzitm^ 
^(Ge)(om^f^-(7t:y)ix\z^^^^^smmmf$.mm^mmLtz:itizjzi)^7\som(B)(o^7t>fi 
^^z^^f^^^=r^'J><fmm^zmrs<m^m^m(om<^)^mu■^fzlm±■t^ztt^^^ v-x 

(Dmi^pm(DmwLm9a, 9a^iimr^tz6b(D^7t:y)±xmmm'^{^tz\tm)ts.^ij^y-xis^is\-* 
U'r>ffl^7);m^p^a>fi£^)i9b. 9b^mf$,-t^fzisb(o>(:t:yftx9ikmm.m'^fzim)iz^ m^it^ 

fz^tv^^o mwmzit. muLfzt!um.m9a^mmr^fzib(D±m^^:y)ixizmi^x. m?ntii 
tzo ^tz. miULtzi!hm.m9b^mf^-t^tz6b(D±m4^>}ixizmi^x. m?nt)ixm'^i x lo^^ 

jA^9aa)il^(Cli, -r>vOA(In)<!:,1-xr:7m(B)«t^^;lJtlC^t;|^B-BKPlOa^BfilLfco * 

fr. tetjiM9b<Da^ici*. ^>i>^M.(ln)t7\s'^m(B)t^m^mz'^t,^$mmm^ob^J^HtL 

[0073]Ca)tfeS*Ne,. ^J:^f*MJl45nm<Dv';=l>^^k)li^StR1<Z>±®^®fcitaL/r^. ^J^ 

o j#r^-y-5t$sgi (Di®(cRB|^Lfco mtmmmz, ^tmo^miz^si^x. ±t^^mz 
f^ly-y'-^mmmm^mLxu^^BKm^oa. ^ob^tmm^Hm^^fzi3<. ^^mmmmaiz 

2f^gg^^^^^ij£^Jii2a. ^zbmizm^mj^mf^-t^ztfj^x^tzo^^mmmmst. 

l^fimmmmz. ^tOmiMt^^^^Brnm-iOa, 10b(C^;1Jt(D^>vOA(In)7!)<^^]P^HTl^-5 
u.^T'fe^„c:(7>»^J:y^^)PLfc^>v'!7A(In)A<#B^BM]i10a, ^ Ob (Dm M^i&T^^%>m^^L 

fz=ho>tmt>H^j ^m^mco^puz^Hit. ^>i>'^A^^7t>i^\-r^ztx% e^'jaxso -r 

*>. S*51 (Dill^^l 21 4°C-' 1 264°Clcr'#^o 

[oo74];:>jL>T% ±iB<z)j:d^i:u-if-7tB§ita)^. \^—*f-tftmmjim<Dt\nzmmLtzmm45n 

'^5^.?;^'''='^^^'^^^^*'^^'^'^*^'^^'^B?riBIIMJ4<i:|5l^$(c. v';-9--f KMl4a. 1460) 

ioo75}:^mmmm8fz^^it.mmm^m^m^^ma>y-7.^j^wi^-(>(omm'^<Dmf& 
mEmm(omm4(om'^\ztt^xoL:t-^ji^^-m^<Dui^mi^xmm,-r^zti)<x^f', ztnz^ 
y—-*f—t^mmizjz^^—hmmmi$i^(omi^mum'^^c^:it=btd:<. 'st-DX^—hmmma 

a)^fit^^-mmt&m^ momm^. ^^^T^B.(Dm±=bim^tzim±x^fzo ^t-. ^-h 

'T-mmi6j:x>'t(Dmm(Dm$m'^\^±^-\t^ztt<x^^, t^or. 3^p-txji<Dv-i;>*/i:< 
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ioo76m23it.mummmm4izm'^<y-xm<opm(DW:^m9ammizm-r^\^--*f- 

T'$-'5)(DT% Hi >tr-h-t]||iiife^M8^^<LfcibtS<*:t-'i)Z<i:tT?^-So "T^Ct:)*), Hi ^'-hiiiJIIffe 

[0077]fcf£L, *ll]!ite<Dft^S8(zfcit^#H^MIliOa, 1 0bcDjtiiJUJtcD^Sia^b. ■(£x:^;u^- 

ta^il|*Ht=o^^oT5f:||]H5<DJ^S8(Z^Jl^T. -r>i^'l7A(In)(7>{-tt5yiC. t*XVX(Bi), fS(Pb). 
>7*;^J?^'t7A(Ge)^fr(iT>5^^>(Sb)^aALT^.^^^o ^fc. nMISICiSffl-T-Sli^fCli, S^fi 

T^,nMIST?^^^ffl-e#^(DT:\ pMISfc J:t>*nMIS;!)<|^-(7>S|Rl ICjf^M^;|xTl^'51i^lCigffl-r'g> 

[oo78]ja±. :^mMmiz^r:>xti:^HtzmM^mm(Dmmizm'^^mi^^izmBMLfzt<. 

iOOlQm^lt^^mmO^m-i . 2. 3. 4. e. 7. si*. pMIS(7)^^(COt^TiBmLfc*<. nMISiC 

coo8o]^fc. mt^mmormizni^x. iy—*fmmmmizi6if^iy—*f—tfiit. YAGu-if-^t 

C0081]m±(7)|JiB^r'(*i:<!:LT:$:^BJ#|zJ:oT^ci:$nfc^B^^-?-(7)^S<h7jpofcJplffl^^^ 

^cMis^^^mr^^mi!^mm(DmityDmzmmLfzm'^iz'Di^xmBMLfz/j<.'tHizm^^H 

^=t<DXltti:<s -jJIJ^I^DRAMC Dynamic Random Access Memory). SRAM (Static RAM)ifzlt'P'p 
•^'Va-/^'j(EEPROM; Electric Erasable Programmable Read Only Memory) IICDcfc-^Jjjr^^'JIilgS 

it±uj^=E*m^tmmmmt^m-^mizmfxi^^mmm<D^mi!^'^m^mizi,mmv^^o 

[0082] 

i^mot^^}:i^miz^^xm7jk^n^mBm^ib.nmmj:t<oizj;i':>xmi^j^^f^m 
[oo83]-r''**:)*>. ffli^^mh^>vX'$icDv-xfccfci>*Kb-r>fiJi6izfci,NT. ^a>m^3ai^h^> 



imi}:$^^Bm-mmmmx^^^m'i^mm(omiB.Jim^a>wummmx^^o 

im2^mvzm<^mi^'^m(Dmmj:m^<Dw^mmmx&^o 

im3}m2,(owu^:Kmmmxh^o 

im^'imzii^iSjm.izmK^mi'^mmcomTtJim^ow^mmmx^^o 

im}miz^<^mit^m.(Dm^:^jim^(D^ummmx^^o 

imim^izm<^mi^'^mo)mmj:m^(j>w^mmmxh^o 

[m.^mjzm<¥mwmm<Dmykiim^(r>wummmxh^o 

imQM7jzf^<^mwmm(om^jin^(Dwummmx^^o 

im9'i^MBMoi\^i<Dmm(Drmx^^^mitmmo)mj^j^n^<Dw&immmv&^o 

imiomQizfi^<^mi^-^m<omikJLm^(Dmum^mxh^o 
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1 picgi<^#<*^aa)ii{3txii4'(D^$per®iiiT'fe-g>o 

imjn}^mm(Dm(Dmm(Dmmvh^^mi^mm(Dmmnim4^iz;jfsif^^^mmmx^h^o 
imz2}:$immo)tsi^izm(Dmmmmv^^^!^mi!^^m<Dmmj:m^izisif^wummmx*& 

CM23];f;^B^(D||]!i£(7)ff$SlcfclNTb— if— x:^;^^-^Jt<^^>— HJSfct<t0 

2 mi'm'A^mm^m 

3 ^-hiSifeii^M 
4a. 4b 

5 t/U=l>^<bM 
6 

8 miy-htJiliiife^M(mi§'Jil$fei^M) 

9a. 9c t!Lmm(m^w^mm) 

9b. 9d ll£^Ji(m2JlS^)i) 

10a. 10c I^H^BMM(mil^a^li) 

10b. lOd I^h^bMH (II2|^b^bMI1) 

1 1 v';i3>M<bM 

12a. 12cfi£|ili(mifIllE) 

12b. ^zd^mmimzmm) 

13 m2>r-hfflijM$6iiiM(m2fiiJII$fei^lii) 
14a. 14b i^'J-t»--rKM 
15$gli^M 
16. 16a. 16b 

17 ::f^^* 

1 7a y^^' 
17b iSi^ 

20 mi!^m 

21 v'j=i>^^b)ii 

22 v'j3>^^bM 
23 

24 mm 

Qp p^-V^-^JUMCDMlS-FET 
Qn n^A'^-;US2<7>MIS-FET 



[Ml] 
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2 12b 9b IHa 9b 12b % 12a 14a 9b 12b 1 2 

[mis] 

0 15 




2 9b 9b lOi lOB 9k 9b I 2 



[1116] 



I 1 I I I I 1 I I I I 1-^ 




2 la 91) 9b 12b 9a 12b 9bl2b 1 2 
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^21 




2 n> 9alQt 24 24iai9a 9b 1 2 

[11122] 

BI22 




2 lOb Sb Sb lOA 9b lOft 9bl0b 1 2 
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